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Analysis of effect factors on damping characteristics for

underplatform dampers
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Abstract: Damping performance of the underplatform damper was numerically investiga-
ted on the basis of a simplified model of blades with an underplatform damper. The harmonic
balance method was employed to predict the blade response in the frequency domain. A sim-
ple expression of the Jacobian matrix by means of discrete Fourier transform was proposed,
allowing acceleration of the harmonic balance method. Result showed that, the computation-
al efficiency was improved more than 8 times in terms of blade response prediction. The im-

pacts of key parameters, including centrifugal force, damper mass, excitation level, under-

platform angle and the rolling motion of the damper, were thoroughly investigated.
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Fig. 1 Simplification process of aero-engine turbine

blades with an underplatform damper
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Fig.5 Amplitude vs. frequency of blade response
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Fig. 8 Amplitude vs. frequency varies with

damper mass
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centrifugal force characteristic curve

AEEEZE ., K10 45 Y B 1 8T P =60
N bt B i 2l ) 7 R A Y £ ) e (L % R B R R
TIH AL — WPk T et 2. nT LA
TEWAR BN (X ) o 7 5 2l B B 22 1)
AR A X 3 30 R AL A/ » 4 T i AR S 77 £ AR G T
PG Tl Ab T 58 4= B AR A o DRI R e {1
i B PR 0 38 L e AR AR . 2 AR i F
DXI b I BE 42 fi A1 AT AR A L DRI I 0
AR 0 B IR 0 190 £ AR R 3 L e i -
S W BELJE 2544 1) T BE 45 2000 RE 8 A 8t i o
PREh . R S i — AP0 R Z DX ¢ IR 4 fih 1A i
R3S A A BHLJE S5 A9 B R R FL 55 L
WA 1 Rk XA IR 0 394 IR S R e P e

1.6
14}
= /
g
E 1.0+
E; 0.8
206
04 i
0.2 ,
0 a b | L C i
I 2 3 4 5
iR AN
B 10 U {H 4R A BE PR 1 AR Ak

Fig. 10 Peak vibration amplitude varies with

excitation force
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force characteristic curve
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